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Amendments to the Claims ; 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (Currently Amended) A brake pressure estimating apparatus for an automotive 
vehicle, comprising: 

a brake system including a master cylinder which develops a hydraulic in response to 
at least a brake manipulation as a hydraulic source and a brake pressure controlling section 
that is enabled to arbitrarily control a brake pressure of each wheel cylinder; 

a first wheel cylinder brake liquid pressure estimating section that estimates a first 
brake liquid pressure of the wheel cylinder of each of road wheel wheels on the basis of a 
model of the brake pressure controlling section for each of control p e riod periods ; 

a second wheel cylinder brake liquid pressure estimating section that estimates a 
second brake liquid pressure of the wheel cylinder for each road wheel on the basis of a 

vehicular model with a v e hicular stat e using a value of a road wheel velocity ( Vw ) as an 
element of the model for each control period; and 

a master cylinder liquid pressure estimating section that estimates a liquid pressure of 
the master cylinder for each control period on the basis of the first and second brake liquid 
pressure estimated values of the wheel cylinder of each road wheel estimated by the first 
wheel cylinder liquid pressure estimating section and the second wheel cylinder brake liquid 
pressure estimating section, the first wheel cylinder liquid pressure estimating section that 
calculates the first brake liquid pressure of the wheel cylinder of each road wheel on the basis 
of the master cylinder liquid pressure estimated value estimated at a previous control period 
and the first liquid pressure estimated value estimated at the previous control period, the 
second wheel cylinder brake liquid pressure estimating section including a vehicular motion 
state detecting section that detects a vehicular state and calculating the second wheel cylinder 
brake liquid pressure for each road wheel from the detected vehicular motion state, and the 
master cylinder liquid pressure estimating section outputting the master cylinder liquid 
pressure estimated value to make a difference between the first wheel cylinder brake liquid 
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pressure estimated value and the second wheel cylinder brake liquid pressure estimated value 
small to the first wheel cylinder brake liquid pressure estimating section to cause the master 
cylinder liquid pressure estimated value to be converged into a true value thereof. 

2. (Orginal) A brake pressure estimating apparatus for an automotive vehicle as 
claimed in claim 1 , wherein the vehicular motion state detecting section equipped in the 
second wheel cylinder brake liquid pressure estimating section includes a detecting section to 
detect a wheel velocity variation rate of one of the wheels which is a controlled object and the 
master cylinder liquid pressure estimating section makes the first brake liquid pressure 
estimated value approach to the second brake liquid pressure to make the difference between 
the first brake liquid pressure estimated value and the second brake liquid pressure estimated 
value small to converge the master cylinder estimated liquid pressure into the true value 
thereof. 

3. (Currently Amended) A brake pressure estimating apparatus for an automotive 
vehicle as claimed in claim 1, wherein the second liquid pressure estimating section 
comprises: a maximum brake liquid pressure calculating section that calculates a maximum 
brake liquid pressure Pb_max by which each road wheel is enabled to be braked at maximum 
on the basis of a braking liquid pressure Pstat under a static wheel load and a wheel load 
movement due to a vehicular braking or vehicular turning; a braking liquid pressure variation 
rate calculating section that calculates a braking liquid pressure variation rate Pbdef caused by 
a road wheel moment by multiplying a the variation rat e of a corresponding vehicular road 

wheel velocity p e r unit tim e Vw detected by a wheel velocity detecting section with a 
predetermined coefficient Kvw related to a vehicular inertia moment; a determination 
coefficient calculating section that calculates a determination coefficient Pb_road_retio to 
determine whether a driven wheel is under a pressure increase state or under a pressure 
decrease state as follows: Pb_road_retio = Pb_road_retio + INCN(w/c) • Kinc - DECN(w/c) • 
Kdec, wherein Pb_road_retio at a right side term of the above equation denotes Pb_road_retio 
at the previous control period, INCN (w/c) denotes a pressure increase pulse duration, 
DECN(w/c) denotes a pressure decrease pulse duration, Kinc denotes a coefficient to convert 
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the pressure increase pulse duration INCN to a hydraulic pressure, and Kdec denotes a 
coefficient to convert the pressure decrease pulse duration DECN to the hydraulic pressure; 
an each road wheel cylinder brake liquid pressure calculating section that calculates each road 
wheel braking liquid pressure Pb_road as follows: Pb_road = 

(Pb.road.retio/ZCPb.road.retio)) • X G • K PB , wherein X G denotes a longitudinal acceleration 
of the vehicle and Kpb denotes a coefficient determined as a vehicular weight and vehicular 
road wheel brake pad frictional coefficient \x; and a second brake liquid pressure estimated 
value outputting section that calculates and outputs the wheel cylinder liquid pressure 
estimated value for each road wheel P wc as follows: P wc = min(Pa_ROAD, Pb_max) + Pbdf- 

4. (Original) A brake pressure estimating apparatus for an automotive vehicle as 
claimed in claim 3, wherein the first wheel cylinder brake liquid pressure estimating section 
comprises: a pump increase determining section that determines whether a hydraulic pump 
pressure increase occurs in the model of the pressure controlling section; a wheel cylinder 
inflow quantity calculating section that calculates a wheel cylinder inflow quantity Qin, when 
the hydraulic pump pressure increase occurs, as follows: Qin = K PU mp • INCN(G/V), wherein 
INCN(G/V) denotes a pressure increase pulse duration and Kpump denotes a pump capability 
coefficient; a wheel cylinder outflow quantity calculating section that calculates a wheel 
cylinder outflow quantity Qout from a pressure decrease pulse duration DECN(G/V) and a 
difference in pressure between the master cylinder liquid pressure estimated value P A mc and 
the first brake liquid pressure P^b at the previous control period multiplied with a cut valve 
capability coefficient Kcut, when the hydraulic pump pressure increase occurs; a wheel 
cylinder variation quantity calculating section that calculates a wheel cylinder variation 
quantity per unit time dQb/dt from the wheel cylinder inflow quantity Qin and the wheel 
cylinder outflow quantity Qout; a wheel cylinder liquid quantity calculating section that 
calculates an integration of the calculated wheel cylinder variation quantity dQb/dt with 
respect to time to derive a wheel cylinder liquid quantity Qb; and a first brake liquid pressure 
outputting section that calculates and outputs the first brake liquid pressure P A b as follows: 
P A B =J(Qb). 



-4- 



002.1322806.3 



Application No. 1 0/65 1 ,096 



Attorney Docket 023484-0152 



5. (Original) A brake pressure estimating apparatus for an automotive vehicle as 
claimed in claim 3, wherein the first brake liquid pressure estimating section comprises: a 
pump increase determining section that determines whether a hydraulic pump pressure 
increase occurs in the model of the pressure controlling section; a wheel cylinder inflow 
quantity calculating section that calculates a wheel cylinder inflow quantity Qin when the 
hydraulic pump pressure increase does not occur as follows: Qin = Kin (P^mc - Pb) * 
INCN(w/c), wherein INCN(w/c) denotes a pulse duration time of a corresponding wheel 
cylinder IN valve, Kin denotes a predetermined IN valve predetermined coefficient, PVc 
denotes the master cylinder liquid pressure estimated value at the previous control period, and 
P A B denotes the first wheel cylinder liquid pressure estimated value estimated at the previous 
control period; a wheel cylinder outflow quantity calculating section that calculates a wheel 
cylinder outflow quantity Qout from a pulse duration time of the corresponding wheel 
cylinder OUT valve DECN(w/c) and the first wheel cylinder brake liquid pressure estimated 
value P A b at the previous control period multiplied with an OUT valve predetermined 
coefficient Kout, when the hydraulic pump pressure increase does not occur; a wheel cylinder 
variation quantity calculating section that calculates a wheel cylinder variation quantity per 
unit time dQb/dt from the wheel cylinder inflow quantity Qin and the wheel cylinder outflow 
quantity Qout; a wheel cylinder liquid quantity calculating section that calculates an 
integration of the calculated wheel cylinder variation quantity dQb/dt with respect to time to 
derive a wheel cylinder liquid quantity Qb; and a first brake liquid pressure outputting section 
that calculates and outputs the first brake liquid pressure estimated value P^b as follows: P A b = 
J(Qb). 

6. (Original) A brake pressure estimating apparatus for an automotive vehicle as 
claimed in claim 4, wherein the master cylinder liquid pressure estimating section comprises: 
a wheel cylinder brake liquid pressure error calculating section that calculates an error 
between the first and second wheel cylinder brake pressure estimated values as follows: 
Pb_error = P wc - P b; a four-wheel total error calculating section that calculates a total of 
each error of the four wheels P b _error_t as follows: P b _error_t = (Pb_error_fl + P B _error_fr) 
x K E rror_f + (Pb_error_rl + Pb_error_rr) x K E rror_r, wherein K E rror_f denotes a front 
wheel error gain and K E rror_r denotes a rear wheel error gain and K E rror_f > K ERRO r r; an 
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anti-lock brake control execution determining section that determines whether the anti-lock 
brake control is being executed and the second wheel cylinder brake liquid pressure estimated 
value P wc is larger than the first wheel cylinder brake liquid pressure estimated value P A B and 
a brake control target value P* B ; a master cylinder liquid pressure estimated value lower limit 
value setting section that sets a lower limit value of the master cylinder liquid pressure 
estimated value Pb_lim_min to a maximum value of the estimated values for the second brake 
liquid pressures MAX(P A wc_fl, P A wc_fr, P A wc_rl, P wc_rr) to determine whether a sudden 
brake has occurred when the anti-lock brake control is being executed and the second wheel 
cylinder liquid pressure estimated value P^wc is larger than the first wheel cylinder brake 
liquid pressure estimated value P A b and the brake control target value P*b; a brake release 
determining section that determines whether the anti-lock brake control is being executed and 
Xq > Kxg '(ZP b) • GAINpb to determine whether the brake manipulation is released, 
wherein Xg denotes a detected value of the longitudinal acceleration of the vehicle, K X g 
denotes a coefficient dependent upon a vehicular weight and a brake pad frictional coefficient 
p., GAINpb denotes a predetermined liquid pressure gain, and £Pb denotes the total of the 
first wheel cylinder brake liquid pressure estimated value for each road wheel; and a master 
cylinder liquid pressure estimated value maximum value setting section that sets a maximum 
value Pb_lim_max of the master cylinder liquid pressure estimated value from each road wheel 
second brake liquid pressure estimated value P wc_fl- P \vc_fr, P \vc_rl, and P wc_rr when the 
anti-lock brake control is being executed and Xg > Kxg "(ZP b) • GAINpb ; and a master 

cylinder liquid pressure estimated value adjusting section that controls and adjusts the total 
error Pb_error_t to make the second wheel cylinder brake liquid pressure estimated value 
P A W c equal to the first wheel cylinder brake liquid pressure estimated value Pb- 

7. (Original) A brake pressure estimating apparatus for an automotive vehicle as 
claimed in claim 6, wherein Pb_lim_min = 0 when the anti-lock brake control is not being 
executed or the second wheel cylinder liquid pressure estimated value P A W c is not larger than 
the first wheel cylinder brake liquid pressure estimated value P A B nor the brake control target 
value P* B . 
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8. (Original) A brake pressure estimating apparatus for an automotive vehicle as 
claimed in claim 6, wherein Pb_lim_max = Pmcmax, wherein Pmcmax denotes a maximum 
pressure up to which the master cylinder is enabled to be developed when the anti-lock brake 
control is not being executed or X G < K X g '(ZP b) • GAIN PB . 

9. (Original) A brake pressure estimating apparatus for an automotive vehicle as 
claimed in claim 6, wherein the master cylinder liquid pressure estimated value adjusting 
section carries out the following proportional-and-integration control to adjust the master 
cylinder liquid pressure estimated value: 

P mc = limit (Kp pmc * Pb_error_t + Kipmc • JPB_ERROR_Tdt, Pb_lim_max, Pb_lim_min), 
wherein K PPM c denotes a proportional gain of the proportional-and-integration control and 
Ki_ PM c denotes an integration gain of the proportional-and-integration control. 

1 0. (Original) A brake pressure estimating apparatus for an automotive vehicle as 
claimed in claim 3, wherein the maximum brake liquid pressure calculating section calculates 
the maximum brake liquid pressure Pb_max for four road wheels of the vehicle as follows: 

PbMAX_FL = PsTAT_F — Kx • X G + Ky • Y G ; P B MAX_FR = PsTAT_F " K X * X G - Ky • Y G ; PbMAX_RL ' 

Pstat_r + K x • X G + K Y • Y G ; and P B max_rr = Pstat_r + K x • X G - K Y • Y G , wherein X G 
denotes a detected value of the longitudinal acceleration of the vehicle, FL denotes a front left 
road wheel, FR denotes a front right road wheel, RL denotes a rear left road wheel, and RR 
denotes a rear right road wheel, F denotes a front road wheel side and R denotes a rear road 
wheel side, Kx denotes a hydraulic pressure conversion coefficient for the longitudinal 
acceleration, Y G denotes a detected value of a lateral acceleration, and K Y denotes a hydraulic 
pressure conversion coefficient for the lateral acceleration. 

1 1 . (Original) A brake pressure estimating apparatus for an automotive vehicle as 
claimed in claim 4, wherein Qout = Kcut(P b - Pmc) • DECN(G/V) when the hydraulic 
pump pressure increase occurs and Qout = Kout • P b # DECN(w/c) when a master cylinder 
pressure increase occurs but the hydraulic pump pressure increase does not occur. 
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12. (Original) A brake pressure estimating apparatus for an automotive vehicle as 
claimed in claim 1 1 , wherein Qin = Kin • (P mc - P b) • INCN(w/c) when the master cylinder 
pressure increase occurs but the hydraulic pump pressure increase does not occur. 

13. (Original) A brake pressure estimating apparatus for an automotive vehicle as 
claimed in claim 4, wherein dQb/dt = Qin - Qout- 

14. (Currently Amended) A brake pressure estimating method for an automotive 
vehicle, the automotive vehicle comprising: a brake system including a mast e r cylind e r a 
brake liquid pressure generator which develops a hydraulic in r es pons e to at least a brak e 
manipulation as a hydraulic sourc e a brake liquid pressure at each wheel cylinder of a road 
wheel and a brake pressure controlling section that is enabled to arbitrarily control a brake 
pressure of each wheel cylinder, the brake pressure estimating method comprising: 

estimating a first brake liquid pressure of the wheel cylinder of each road wheel on the 
basis of a model of the brake pressure controlling section for each control period; 

estimating a second brake liquid pressure of the wheel cylinder for each of road wh ee l 
wheels on the basis of a vehicular model with a v e hicular s tat e using a value of a road wheel 

velocity ( Vw ) as an element of the model for each of control p e riod periods ; and 

estimating a liquid pressure of th e mast e r cylind e r the brake liquid pressure generator 
for each control period on the basis of the first and second brake liquid pressure estimated 
values of the wheel cylinder of each road wheel, at the first wheel cylinder liquid pressure 
estimating, calculating the first brake liquid pressure of the wheel cylinder of each road 
wheel on the basis of th e mast e r cylinder liquid pr e s s ur e a brake liquid pressure generator 
estimated value estimated at a previous control period and the first liquid pressure estimated 
value estimated at the previous control period, at the second wheel cylinder brake liquid 
pressure estimating, detecting a vehicular state and calculating the second wheel cylinder 
brake liquid pressure for each road wheel from the detected vehicular motion state, and, at the 



mast e r cylind e r liquid brake liquid pressure generator estimated value to make a difference 
between the first wheel cylinder brake liquid pressure estimated value and the second wheel 




brake liquid pressure generator estimating, outputting the 
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cylinder brake liquid pressure estimated value small to cause the master cylind e r liquid 
pr e s s ur e brake liquid pressure generator estimated value to be converged into a true value 
thereof. 

15. (New) A brake pressure estimating apparatus for an automotive vehicle, 
comprising: 

a brake system comprising 

a brake liquid pressure generator which develops a brake liquid pressure at each 
wheel cylinder of a road wheel, and 

a brake pressure controlling section configured to arbitrarily control the brake 
pressure of each wheel cylinder; 

a brake liquid pressure estimating section comprising 

a first brake liquid pressure estimating section that estimates a first brake liquid 
pressure of the wheel cylinder (P A \vc) on the basis of a brake pressure controlling model, 

a second brake liquid pressure estimating section that estimates a second brake 
liquid pressure of the wheel cylinder (P B ) on the basis of a vehicular model, and 

a third brake liquid pressure estimating section that estimates a third brake 
liquid pressure of a brake generator (P A mc) on the basis of the first and the second brake liquid 
pressure of the wheel cylinder (P A \vc, Pb), wherein the brake pressure estimating section 
estimates the third brake liquid pressure of the brake generator (P A mc) regardless of whether 
the brake pressure controlling section is executed. 

16. (New) A brake pressure estimating apparatus for an automotive vehicle, 
comprising: 

a brake system comprising 

a brake liquid pressure generator which develops a brake liquid pressure at each 
wheel cylinder of a road wheel, and 

a brake pressure controlling section configured to arbitrarily control the brake 
pressure of each wheel cylinder; 

a brake liquid pressure estimating section comprising 
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a first brake liquid pressure estimating section that estimates a first brake liquid 
pressure of the wheel cylinder (P A wc) on the basis of a model of a brake pressure controlling 
model, 

a second brake liquid pressure estimating section that estimates a second brake 
liquid pressure of the wheel cylinder (P B ) on the basis of a vehicular model, and 

a third brake liquid pressure estimating section that estimates a third brake 
liquid pressure of a brake generator (P A mc) on the basis of the first and the second brake liquid 
pressure of the wheel cylinder (P'wc, Pb), wherein the brake liquid pressure estimating 
section estimates the third brake liquid pressure of a master cylinder (P mc) even without 
manipulation of a brake pedal. 

17. (New) A brake pressure estimating apparatus as claimed in claim 15, wherein a 
value of the road wheel velocity ( Vw ) is inputted to the vehicular model. 

18. (New) A brake pressure estimating apparatus far an automotive vehicle as 
claimed in claim 17, wherein the brake liquid pressure estimating section estimates the 
second brake liquid pressure (Pb) of the wheel cylinder on the basis of the value of the road 

wheel velocity ( Vw ). 

19. (New) A brake pressure estimating apparatus for an automotive vehicle as 
claimed in claim 1 8, wherein the third brake liquid pressure estimating section makes a 
difference the first brake liquid pressure of the wheel cylinder (P wc) and the second brake 
liquid pressure of the wheel cylinder (Pb) small to converge the third brake liquid pressure 
(P'mc) into a true value thereof. 

20. (New) A brake pressure estimating apparatus for an automotive vehicle, 
comprising: 

a brake system comprising 

a brake liquid pressure generator which develops a brake liquid pressure at 
front road wheel side and rear road wheel side wheel cylinders of four road wheels, and 
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a brake pressure controlling sections that is enabled to arbitrarily control the 
brake pressure of each wheel cylinder; 

a brake liquid pressure estimating section comprising 

a first brake liquid pressure estimating section that estimates a first front road 
side and rear road side brake liquid pressure of the respective front road side and rear road 
side wheel cylinders (P A \vc) on the basis of a model of the bake pressure controlling model, 

a second brake liquid pressure estimating section that estimates a second fronty 
road side and rear road side brake liquid pressure of the respective front road side and rear 
road side wheel cylinders (P B ) on the basis of a vehicular model, and 

a third brake liquid pressure estimating section that includes a front road side 
gain and a rear road side gain, whose value is smaller than that of the front road side gain and 
estimates a third brake liquid pressure of a brake generator (P A mc) on the basis of the first and 
the second brake liquid pressure of the respective front road side and rear road side wheel 
cylinders (P^wc, Pb) using the front road side gain and the rear road side gain. 

21 . (New) A brake pressure estimating apparatus for an automotive vehicle, 
comprising: 

a brake system comprising 

a brake liquid pressure generator (which develops a brake liquid pressure at 
each wheel cylinder of a road wheel, and 

a brake pressure controlling section configured to arbitrarily control the brake 
pressure of each wheel cylinder; 

a brake liquid pressure estimating section comprising 

a sudden brake determination section that determines whether a sudden brake 

occurs, 

a first brake liquid pressure estimating section that estimates a first brake liquid 
pressure of the wheel cylinder (Pwc) on the basis of a brake pressure controlling model, 

a second brake liquid pressure estimating section that estimates a second brake 
liquid pressure of the wheel cylinder (P B ) on the basis of a vehicular model, and 

a third brake liquid pressure estimating section that estimates a third brake 
liquid pressure of a brake generator (P mc) on the basis of the first and the second brake liquid 
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pressure, wherein the third liquid pressure estimating section sets the lower limit value of the 
third brake liquid pressure as a maximum value of the first brake liquid pressure of the wheel 
cylinder (P A wc, Pb) when the sudden brake is determined. 

22. (New) A brake pressure estimating apparatus for an automotive vehicle, 
comprising: 

a brake system comprising 

a brake liquid pressure generator which develops a brake liquid pressure at each wheel 
cylinder of a road wheel, and 

a brake pressure controlling section that is enabled to arbitrarily control the brake 
pressure of each wheel cylinder; 

a brake liquid pressure estimating section comprising 

a brake release determination section that determines whether a brake release 

occurs, 

a first brake liquid pressure estimating section that estimates a first brake liquid 
pressure of the wheel cylinder (P'wc) on the basis of a brake pressure controlling model, 

a second brake liquid pressure estimating section that estimates a second brake 
liquid pressure of the wheel cylinder (P B ) on the basis of a vehicular model, and 

a third brake liquid pressure estimating section that estimates a third brake liquid 
pressure of a brake generator (P A mc) on the basis of the first and the second brake liquid 
pressure, wherein the third liquid pressure estimating section sets the upper limit value of the 
third brake liquid pressure as a maximum value of the first brake liquid pressure of the wheel 
cylinder (P"wc, Pb) when the brake release is determined. 

23. (New) A brake pressure estimating apparatus as claimed in claim 16, wherein a 
value of the road wheel velocity ( Vw ) is inputted to the vehicular model. 

24. (New) A brake pressure estimating apparatus for an automotive vehicle as 
claimed in claim 23, wherein the brake liquid pressure estimating section estimates the 
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second brake liquid pressure (Pb) of the wheel cylinder on the basis of value of the road 
wheel velocity ( Vw ). 
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